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Description

Background

[0001] Printing devices are widely used and may in-
clude a printhead die enabling formation of text or images
on a print medium. Such a printhead die may be included
in an inkjet pen or printbar that includes channels that
carry ink. For instance, ink may distributed from an ink
supply to the channels through passages in a structure
that supports the printhead die(s) on the inkjet pen or
printbar.
US 2002/0 118 254 A1 discloses a printhead including a
printhead die on a carrier substrate wherein the die is
attached to the substrate by an adhesive material, within
the recess of the substrate, and wherein an ink slot is
formed in the die and the substrate to provide an ink flow
channel from an ink delivery system to a nozzle.
US 2011/0 292 124 A1 discloses a printhead including a
printhead die on a carrier substrate wherein the die is
attached to the substrate by an adhesive material.
[0002] US 2009/0 009 559 A1  describes a liquid ejec-
tion head having a supporting member including a recess
for receiving a substrate, the substrate carrying a path
forming member. Preformed holes are provided in both
of the supporting member and the substrate.
[0003] The invention is defined in the claims.

Brief Description of the Drawings

[0004]

Figure 1 is a block diagram illustrating a printer im-
plementing an example of a printbar according to the
present disclosure.
Figure 2 is a section view illustrating an example of
a printbar according to the present disclosure.
Figures 3 is a section view illustrating an example of
a stage in a process of forming a printbar according
to the present disclosure.
Figure 4 is a section view illustrating an example of
a stage subsequent to the stage illustrated in Figure
3 in a process of forming the printbar according to
the present disclosure.
Figure 5 is a section view illustrating an example of
a stage subsequent to the stage illustrated in Figure
4 in a process of forming the printbar according to
the present disclosure.
Figure 6 is a section view illustrating an example of
a stage subsequent to the stage illustrated in Figure
5 in a process of forming the printbar according to
the present disclosure.
Figure 7 is a section view illustrating an example of
a stage subsequent to the stage illustrated in Figure
6 in a process of forming the printbar according to
the present disclosure.
Figure 8 is a section view illustrating an example of
a stage subsequent to the stage illustrated in Figure

7 in a process of forming the printbar according to
the present disclosure.
Figure 9 is a plan view illustrating an example of a
printbar according to the present disclosure.
Figure 10 is a plan view illustrating an example of a
printbar according to the present disclosure.
Figure 11 is a flow diagram of an example of a proc-
ess of forming a printbar according to the present
disclosure.

Detailed Description

[0005] Printers that utilize a substrate wide printbar as-
sembly have been developed to help increase printing
speeds and reduce printing costs. Substrate wide print-
bar assemblies often tend to include multiple parts that
carry printing fluid from the printing fluid supplies to the
small printhead dies from which the printing fluid is eject-
ed on to paper or other print substrate. It may be desirable
to shrink the size of a printhead die. However, decreasing
the size of a printhead die can involve changes to struc-
tures that support the printhead die, including passages
that distribute ink to the printhead die. While reducing the
size and spacing of the printhead dies continues to be
associated with reducing cost, channeling printing fluid
from supply components to tightly spaced dies may in
turn lead to comparatively complex flow structures and
fabrication processes that can actually increase an over-
all cost associated with a printhead die.
[0006] Forming such complex flow structures may it-
self involve use of difficult processes and/or additional
materials such as carrier boards having prefabricated
openings that extend through the carrier board. A pre-
fabricated opening refers to an opening and/or combina-
tion of opening that alone or together extend through the
carrier board and that are formed prior to printhead die
attachment. Prefabricated openings can, for example, in-
clude windows, ink feed slots, etc. that extend through
such a carrier board. Carrier boards having prefabricated
openings may prove costly, ineffective, and/or difficult
(time-consuming) to procure and/or utilize, among other
shortcomings. For instance, such prefabricated openings
may lead to reduced structure integrity (compared to use
of solid carrier boards that are without prefabricated
openings) and/or other difficulties, such as undesired mi-
gration of an adhesive material into a prefabricated open-
ing.
[0007] In contrast, the printbars and methods of form-
ing printbars, as described herein, include a printed cir-
cuit board (PCB), adhesive material, a printhead die sliv-
er, and a slot extending through the PCB and the adhe-
sive material (e.g., a portion of the adhesive material) to
the printhead die sliver (e.g., to an ink feed hole included
in the printhead die sliver). Advantageously, the printbars
and methods of forming the printbars of the present dis-
closure do not include a prefabricated opening in the
PCB. Moreover, the PCB can include a dam surrounding
a perimeter of a recess included in the PCB. Such a re-
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cess and/or a dam can promote adhesive material place-
ment, printhead die positioning (e.g., positioning such
that a top surface of the printhead die sliver is co-planar
with a top surface of the dam), and/or printhead die at-
tachment to the PCB, among other advantages.
[0008] Figure 1 is a block diagram illustrating a printer
implementing an example of a printbar according to the
present disclosure. Referring to Figure 1, a printer 134
(e.g., an inkjet printer) includes a printbar 136 spanning
the width of a print substrate 138, flow regulators 140
associated with the printbar 136, a substrate transport
mechanism 142, ink or other printing fluid supplies 144,
and a printer controller 146. The print controller 146 rep-
resents programming, processor(s) and associated
memories, electronic circuitry, and/or other components
to control operative elements (e.g., a printhead 137) of
the printer 134.
[0009] The printbar 136 includes an arrangement of
printheads 137 to dispense printing fluid on to a sheet or
continuous web of paper or other print substrate 138. As
described in detail below, each printhead 137 includes
at least one printhead die sliver(s) 112 positioned in a
recess (e.g., a recess 117 as illustrated in Figure 5) of a
PCB 114. In some examples, the die sliver(s) 112 can
be positioned such that top surface(s) of the printhead
die sliver(s) is co-planar with a top surface of a dam 121,
as described herein.
[0010] The printhead die sliver 112 can be formed of
semiconductor material (e.g., silicon) and can include in-
tegrated circuitry (e.g., transistors, resistors, etc.). Each
printhead die sliver 112 includes ink feed holes, thin-film
layer (including firing chambers), and conductors. A slot
feeds printing fluid directly to the printhead die(s), such
as to ink feed hole(s) included in the printhead die sliver
112. The ink feed holes provide printing fluid (e.g., ink)
to fluid ejectors formed in the thin-film layer. Each print-
head die sliver 112 includes an ejection chamber and a
corresponding orifice through which printing fluid is eject-
ed from the ejection chamber.
[0011] Each printhead die 112 receives printing fluid
through a flow path from the printing fluid supplies 144
into and through the flow regulators 140 and slot(s) 116
in printbar 136 to ink feed hole(s) (not shown) included
in the printhead die sliver 112. Notably, as described
herein, the slot 116 extends through a PCB 14 and an
adhesive material to the printhead die sliver 112. That is,
the slot 116 is not prefabricated and advantageously pro-
motes printhead die sliver 112 positioning and/or print-
head die sliver adhesion, among other advantages. For
example, the printbars of the present disclosure enable
adhesive material to be continuously applied to a recess-
es and/or adhesive material to be located on a bottom
surface of a printhead die sliver 112 without encountering
issues associated therewith, such as undesired adhesive
material migration (e.g., migration into the slot 116). Ad-
ditional advantages associated with the printbar 136 in-
clude that the printbar does not have a fluidic fan-out
component between the printheads 137 and the fluid sup-

ply, among other advantages.
[0012] Figure 2 is a section view illustrating an example
of a printbar module 236 according to the present disclo-
sure. Such a printbar 236 can be used in printer 134
shown in Figure 1, according to an example implemen-
tation. The printbar illustrated in Figure 2 and Figure 8 is
single printbar module, for example, formed after com-
pletion of as the process described with respect to Figure
11. The elements described with respect to Figure 2 are
analogous to those described with respect to Figure 3-8.
In Figure 2, and similarly in Figures 3-8, a portion of the
dam 221 surrounding the recess 221 which would oth-
erwise obscure the elements located behind the dam in
the from the vantage of a section view has been purpose-
fully omitted in an effort to clearly indicate the elements
included in the Figures.
[0013] The printbar 236 includes a PCB 214. The PCB
214 refers to a cured epoxy composition having conduc-
tive elements 213 (e.g., conductive signal traces and/or
bond pads) included therein that can include particulate
matter and/or structures (e.g., fiberglass structures, etc.)
embedded in the epoxy, such as FR4 board. The PCB
214 is a continuous solid, as opposed to carrier boards
that include prefabricated openings.
[0014] The PCB 214 includes a recess 217. The recess
217 extends partially into the PCB 214, for example, as
illustrated in Figure 3. The recess 217 is included in a
plurality of recesses that each extends partially into the
PCB 214. However, the recess 217 (or the plurality of
recesses), alone or in combination with other geometric
feature(s) in the PCB 214, does not extend through the
PCB 214 (e.g., does not extend completely through a
total depth of).
[0015] Formation of a recess 217 can include removal
of a portion of the PCB 214 designated to become the
recess and/or addition of material to the PCB 214 sur-
rounding an area of the PCB designated to become the
recess, among other methods of forming the recess. For
example, a recess, such as recess 217, can be formed
prior to die attachment by addition of material to the PCB
214, such as a dam 221. That is, the PCB 214 includes
a dam 221 surrounding a perimeter of the recess 217.
The dam is located as around (e.g., forming a perimeter)
of an area of the PCB 214 designated to be the recess
217. Such added material can be the same or dissimilar
to a material(s) include in the PCB 214 prior to adding
the additional material. For example, the additional ma-
terial can, in some examples, include an additional epoxy
layer of the same or dissimilar epoxy included in PCB
214 on which the additional material is placed.
[0016] The recess 217 includes an adhesive material,
such as adhesive material 215, on (e.g., disposed on) a
bottom surface 219 of the recess 217. The adhesive ma-
terial, such as adhesive material 215, refers to an epoxy,
among other adhesive materials suitable to form the
printbar modules, as described herein.
[0017] In some examples, the adhesive material can
include a continuous adhesive material disposed on the
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bottom surface 219 of the recess 217. Such a continuous
application may not be possible in PCB 14 having a pre-
fabricated opening(s) as the adhesive material would un-
desirably migrate into the prefabricated opening(s). How-
ever, continuous application of the adhesive material in
accordance with some examples of the present disclo-
sure promotes die adhesion and/or provides mechanical
stability of a resultant printbar module employing the
same, among other advantages.
[0018] While Figure 2 illustrates the adhesive material
215 on the bottom surface 219 of the recess 217 the
present disclosure is not so limited. Rather, the adhesive
material 215 can, advantageously be located on the bot-
tom surface 219 of the recess 217 and at least a portion
of a side surface (e.g., side surface 523 as illustrated in
Figure 5) the printhead die sliver 212, among other loca-
tions to promote formation of the printbar modules 236.
In some examples, the adhesive material 215 can include
adhesive material disposed on a surface (e.g., side sur-
face 927 as illustrated in Figure 9) of the dam 221 sur-
rounding the recess 217. Such application can promote
at least a portion of a side surface of the printhead die
sliver 212 having adhesive material 215 disposed there-
in, but is not vital to effectuate the same. The adhesive
material 215 disposed on the surface of the dam 221
surrounding the recess 217 can be the same type of ad-
hesive material 215 and/or can applied utilizing the same
types of methods associated with applying adhesive ma-
terial 215 to the bottom surface 219 of the PCB 214, as
described herein.
[0019] The conductive elements 213 of the PCB 214
can be coupled, for example by wire bonds 222, to elec-
trical circuits included in a printhead die structure (not
shown), as described herein. Conductive elements 213
are analogous to conductive elements 313, 413, 513,
613, 713, and 813 as illustrated in Figure 3, Figure 4,
Figure 5, Figure 6, Figure 7, and Figure 8, respectively,
similar to the other elements of Figure 2 and their respec-
tive analogous elements in Figures 3-8.
[0020] A molding 224 can encapsulate the wire bonds
222, the PCB 214, and/or the printhead die sliver 212.
The molding 224 refers to a material that can protect the
wire bonds 222, the PCB 214, and/or the printhead die
sliver 212, such as an epoxy. Accordingly, such a molding
can be applied and cured to protect the desired compo-
nents. In some examples, the molding can be a mono-
lithic molding compound, for instance, enabling multiple
rows of printhead die slivers to be molded in a single,
monolithic body on the PCB 214.
[0021] The PCB 214 includes a slot 216 form therein
that extends through the PCB and an adhesive material
215 to the printhead die sliver 212. The slot 216 is not
prefabricated and again advantageously promotes print-
head die sliver 212 positioning and/or printhead die sliver
adhesion, among other advantages. Formation of the slot
is described in greater detail herein with respect to Figure
8 and with respect to Figure 11.
[0022] Figures 3 is a section view illustrating an exam-

ple of a stage in a process of forming a printbar according
to the present disclosure, for example, after providing a
PCB as described with respect to Figure 11. The PCB
314 can include a plurality of recesses, such as recess
317, extending partially through the PCB and/or a plural-
ity of dams, such as dam 321, surrounding the plurality
of recesses (e.g., as illustrated in Figure 9). The recess
317 can includes a bottom surface 319.
[0023] Figure 4 is a section view illustrating an example
of a stage subsequent to the stage illustrated in Figure
3 in a process of forming the printbar according to the
present disclosure, for example, after applying an adhe-
sive material to the PCB as described with respect to
Figure 11. In some examples, applying adhesive material
415 to the PCB 414 can include applying adhesive ma-
terial 415 only to each of the plurality of recesses of the
PCB. For example, adhesive material 415 can be applied
only to a bottom surface 419 and/or side surfaces (e.g.,
side surface 27 as illustrated in Figure 9) of a dam 21
that form edges of the recess 17.
[0024] Figure 5 is a section view illustrating an example
of a stage subsequent to the stage illustrated in Figure
4 in a process of forming the printbar according to the
present disclosure, for example, after positioning a die
sliver in the recess as described with respect to Figure
11. As illustrated in Figure 5, printhead die sliver 512 is
positioned in an adhesive material 515 located on a bot-
tom surface 519 of the recess having a dam 521 sur-
rounding some/all of the recess. In some, examples the
adhesive material can be applied to a side surface 523
of the printhead die sliver 512, as described herein.
[0025] Figure 6 is a section view illustrating an example
of a stage subsequent to the stage illustrated in Figure
5 in a process of forming the printbar according to the
present disclosure, for example, after bonding a die sliver
with a PCB as described with respect to Figure 11. Bond-
ing, as described herein, can include forming wire bonds
622 coupling conductive elements of the PCB 614 to con-
ductive elements (not shown) of the printhead die sliver
612. Figure 7 is a section view illustrating an example of
a stage subsequent to the stage illustrated in Figure 6 in
a process of forming the printbar according to the present
disclosure, after encapsulating a die sliver and/or a PCB
with a molding as described with respect to Figure 11.
That is, molding 712 can, for example, encapsulate a
printhead die sliver 712, wire bonds 722, and/or a PCB
714.
[0026] Figure 8 is a section view illustrating an example
of a stage subsequent to the stage illustrated in Figure
7 in a process of forming the printbar according to the
present disclosure, after forming a slot extending through
a PCB and an adhesive material (e.g., a portion of the
adhesive material) to a printhead die sliver as described
with respect to Figure 11. Thus, while the formation of a
single printhead die and slot, such as printhead die sliver
812 and slot 816, is shown in Figures 3-8, multiple print-
bar modules including multiple printhead die slivers and
multiple slots are formed, as described with respect to
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Figure 11. As illustrated in Figure 8, a slot 816 is formed
through the PCB 814 and the adhesive material 815 such
that the slot 816 is in fluidic communication with an ink
feed hole 825 included in the printhead die sliver 812.
The slot can be formed using various techniques, such
as laser etching, plunge-cut saw, and the like
[0027] Figure 9 is a plan view illustrating a printbar ac-
cording to the present disclosure. PCB 914 includes a
plurality of recesses including recess 917. The recesses
can be arranged in an end in a staggered configuration,
among other possible configurations. The recess can in-
clude side surfaces, such as side surface 927. That is,
each of the recesses includes side surfaces, such as side
surface 927. In some examples, an amount of adhesive
material can be applied to a side surface 927 of dam 921.
Side surface 927 can be flat, concave, or convex, among
other possible shapes. An amount of adhesive material
(not shown) sufficient to attach a side surface (e.g., side
surface 523) of the printhead die to a side surface 927
of the dam 921 can, in some examples, be applied to the
side surface 927. Advantageously, a resultant amount of
adhesive material can be located between a side surface
of the printhead die sliver and the side surface 927 of the
dam 921 to promote printhead die sliver adhesion to a
PCB 914 including the dam 921.
[0028] Figure 10 is a plan view illustrating an example
of a printbar according to the present disclosure. Print-
heads 1037 in PCB 1014, as illustrated in Figure 10 can
be arranged in an end to end in rows 1048 in a staggered
configuration in which the printheads in each row overlap
another printhead in that row, among other possible con-
figurations.
[0029] Referring to Figure 10, in the example shown,
each printhead 1037 includes a pair of printhead dies
slivers 1012 each with two rows of ejection chambers
(not shown) and corresponding orifices (not shown)
through which printing fluid is ejected from the ejection
chambers. Each slot form in the PCB 1014, as described
herein, supplies printing fluid to one printhead die sliver
1012. However, other suitable configurations of print-
head 1037 are possible. For example, more or fewer
printhead dies 1012 may be used with more or fewer
ejection chambers and/or slots.
[0030] Printing fluid flows into each ejection chamber
from a manifold extending lengthwise along each print-
head die, for example, between the two rows of ejection
chambers. Printing fluid feeds into manifold through mul-
tiple ports that are connected to a slot at printhead die
surface. Slot is substantially wider (at least twice as wide
as) than printing fluid ports that carry printing fluid from
larger, loosely spaced passages in and/or to the flow reg-
ulators or other parts that carry printing fluid into printbar
to the smaller, tightly spaced printing fluid ports in print-
head die. Thus, slot can help reduce or even eliminate a
discrete "fan-out" and other fluid routing structures. That
is, a separate fluidic fan-out structure is not included be-
tween the manifold and the printhead die slivers. In ad-
dition, exposing a substantial area of printhead die sliver

surface (e.g., an ink feed hole) directly to slot allows print-
ing fluid in slot to help cool printhead die sliver during
printing.
[0031] An actual printhead die sliver is typically a com-
plex integrated circuit (IC) structure formed on a silicon
substrate (not shown) with layers and elements not
shown in Figs. 1-11. For example, a thermal ejector el-
ement or a piezoelectric ejector element (not shown)
formed on the substrate at each ejection chamber (not
shown) included in the printhead die sliver 12 is actuated
to eject drops or streams of ink or other printing fluid from
orifices (not shown).
[0032] While Figures 9 and 10 illustrate three stag-
gered recesses, other suitable configurations are possi-
ble. For example, more or fewer printhead recesses may
be used and/or the layout of the recesses may be altered.
Similarly the shape, while illustrated as rectangular in
nature, may be altered, for instance, depending upon the
shape/size of a printhead die sliver and /or desired print-
bar module.
[0033] With regard to Figure 10, although four rows
1048 of staggered printheads 1037 are shown, for print-
ing four different colors for example, other suitable con-
figurations are possible. For example, Figure 10 shows
a plan view of a printbar 1036 having staggered groups
of printheads 1037 in the recesses of the PCB 14. Each
of the groups includes four printheads 1037 by way of
example, although a group can have more or less print-
heads.
[0034] Figure 11 is a flow diagram of a process of form-
ing a printbar according to the present disclosure. As
shown at 1190, the method includes providing a PCB
including a plurality of recesses extending partially
through the PCB and a plurality of dams surrounding the
plurality of recesses. Providing includes forming the plu-
rality of recesses and/or the plurality of dams in the PCB.
However, the PCB can include prefabricated recesses
and/or dams. For example, a PCB including prefabricat-
ed recesses extending partially through the PCB and/or
dams surrounding at least a portion of the recesses can
be provided. Such a PCB, recesses, and/or dams can
be analogous to the PCB as described with respect to
Figures 1-10.
[0035] Adhesive material can be applied to the PCB.
The method includes applying an adhesive material to
each of the plurality of recesses, as shown at 1191. Ex-
amples of the adhesive material include a flowable ther-
moset epoxy, among other adhesive materials suitable
for application and printhead modules, as described
herein. The adhesive material is applied to provide per-
manent adhesion of the die slivers to the PCB, as op-
posed to temporary adhesive material(s)/temporary ad-
hesive products, for instance, temporary adhesion asso-
ciated with thermal release tape and/or ultraviolet release
tape, among other temporary adhesives materials and/or
products utilizing temporary adhesive materials.
[0036] In some examples, the adhesive material is ap-
plied on both a bottom surface of the recess and/or side
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surfaces of a dam (e.g., surfaces of the adhesive material
in contact with a side surface of the dam), such that, the
adhesive material can attach a printhead die sliver to the
PCB. For example, the adhesive material can be applied
(e.g., continuously applied) to a bottom surface of each
of the plurality of recesses and/or applied to a side sur-
face (e.g., side surface as illustrated in Figure 9) of the
dam adjacent the plurality of recesses. In some exam-
ples, an amount of adhesive material sufficient to enable
the adhesive material to attach to a side surface of the
printhead die and/or a side surface of the dam can be
applied.
[0037] The adhesive material can be applied to the plu-
rality of recesses and/or applied to a side surfaces of the
dam using various techniques such as adhesive material
stamping, stencil printing, and/or pin transfer, among oth-
er suitable techniques to apply the adhesive material as
described herein. In some examples, applying adhesive
material to the PCB includes applying adhesive material
only to each of the plurality of recesses of the PCB. Such
limited application can promote die positioning and/or
provide a comparative reduction in cost associated with
adhesive application (e.g., compared to coating the entire
PCB), among other advantages. The adhesive material
can be applied in a thickness and/or pattern suitable to
promote positioning of the printhead die slivers.
[0038] The method includes positioning a plurality of
printhead die slivers in the plurality of recesses, as illus-
trated at 1192. Positioning can, in some examples, po-
sitioning the plurality of printhead die slivers within an
adhesive material, such as adhesive material applied at
1191. The plurality of die slivers can be positioned with
an orifice side facing down (towards a bottom surface of
a recess) in the plurality of recesses. One of more of the
plurality of die slivers can be positioned with each of the
plurality of recesses. In some examples, a single die sliv-
er of the plurality of die slivers is positioned within a single
recess of the plurality of recesses. In this manner, a total
number of the die slivers positioned in the recesses can
equal a total number of the plurality of recesses. Howev-
er, other positioning arrangements and/or total number
of the plurality of printhead die slivers relative to a total
number of the plurality of recesses are possible depend-
ing upon a desired type/performance of a resultant print-
bar module.
[0039] As illustrated at 1193 the method includes bond-
ing the plurality of printhead die slivers with the PCB. For
instance, the plurality of printhead die slivers positioned
in the plurality of recesses, as illustrated at 1192, are
bonded to the PCB. Bonding can, in some examples,
include wire bonds coupling conductive elements, such
as conductive elements, of the PCB to conductive ele-
ments of the printhead die slivers. Wire bonds can include
gold and/or copper bonds, among other suitable materi-
als for forming wire bonds, for example, ball bond or
wedge bonds coupling conductive elements of the PCB
to conductive elements of the printhead die slivers.
[0040] The method includes encapsulating the plurality

of printhead die slivers and/or the PCB with a molding,
as illustrated at 1194. The mold can partially and/or com-
pletely encapsulate the plurality of printhead die slivers.
For example, the plurality of printhead die slivers and/or
the PCB can be encapsulated with a molding in response
to bonding the plurality of printhead die slivers with the
PCB. Encapsulating can include dispensing a liquid en-
capsulate material (e.g., an epoxy and/or an epoxy-
based encapsulate material) over the printhead die sliv-
ers and/or and the wire bonds. In some examples, en-
capsulating can planarize the printhead die sliver, for in-
stance, making a top surface of the printhead die sliver
(e.g., a top surface of the molding located above a top
surface of the printhead die sliver) co-planar with a top
surface of a dam.
[0041] In response to encapsulating, such as de-
scribed with respect to 1194, the method includes form-
ing a plurality of slots, extending through the PCB and
the adhesive material, as illustrated at 1195. That is, the
plurality of slots is formed after completion of encapsu-
lating, as described herein. The plurality of slots are in
fluidic communication with fluid (e.g., ink) feed holes of
the plurality of printhead die slivers to provide direct fluidic
communication without fan-out, as described herein.
[0042] The adhesive material can remain on the bot-
tom surface of the recess and a bottom surface of each
of the plurality of printhead die slivers and/or between a
side surface of the plurality of die slivers and a side sur-
face(s) of a dam(s), such as dam. For instance, in some
examples, forming can include forming the plurality of
slots such that a portion of the adhesive material remains
between the bottom surface 19 of the recess and a bot-
tom surface of each of the plurality of printhead die sliv-
ers.
[0043] In some examples, forming includes forming the
plurality of slots using a plunge-cut saw. However, the
present disclosure is not so limited. That is, forming the
plurality of slots, analogous or similar to slot 16, as de-
scribed herein, can employ suitable chemical (e.g.,
chemical etching, etc.) and/or mechanical (e.g., drill,
sandblasting, laser, etc.) methods to form the plurality of
slots.
[0044] The plurality of die slivers including printhead
die sliver are not part of a single semiconductor substrate,
but rather are formed from separate semiconductor sub-
strates (note that the plurality of slivers can be formed
on a single PCB and then singulated during manufacture
to be assembled as part of printer). For example, the
separate printhead die slivers can be positioned to pro-
vide an appropriate ink slot pitch that cooperates with a
manifold (not shown) to receive the ink.
[0045] In an example, a width of each die sliver can be
substantially narrower than a spacing between die sliv-
ers. Further, the thickness of each die sliver can be sub-
stantially thinner than a thickness of the PCB and/or a
molding. In a non-limiting example, each die sliver is less
than or equal to 300 micrometers. It is to be understood
that the die slivers can have other thickness more than
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300 micrometers.
[0046] As used in this document, a "micro device"
means a device having at least one exterior dimensions
less than or equal to 30mm; "thin" means a thickness
less than or equal to 650mm; a "sliver" means a thin micro
device having a ratio of length to width (L/W) of at least
three; a "printhead" and a "printhead die" mean that part
of an inkjet printer or other inkjet type dispenser that dis-
penses fluid from at least one openings. A printhead in-
cludes at least one printhead dies. "Printhead" and "print-
head die sliver" are not limited to printing with ink and
other printing fluids but also include inkjet type dispensing
of other fluids and/or for uses other than printing. The
terms "printbar" and "printbar module" as used herein is
meant to encompass various print structures, such as
page-wide modules, integrated printhead/containers, in-
dividual ink cartridges, and the like. While the present
disclosures describes "ink" by way of example, it is to be
understood that "fluid" can be used in place of "ink" wher-
ever "ink" is specifically recited.
[0047] The specification examples provide a descrip-
tion of the applications and use of the system and method
of the present disclosure. With regard to the figures, the
same part numbers designate the same or similar parts
throughout the figures. The figures are not necessarily
to scale. The relative size of some parts is exaggerated
to more clearly illustrate the example shown.

Claims

1. A printbar module, comprising:

a printed circuit board (PCB) (214) including a
plurality of recesses (217) that extend partially
into the PCB, wherein
each recess (217) includes an adhesive material
(215) on a bottom surface (219) of the recess
(217);
a printhead die sliver (212) positioned in each
recess (217) wherein each printhead die sliver
includes a plurality of rows of ejection chambers
and corresponding orifices through which print-
ing fluid is ejected from the ejection chambers
and a plurality of fluid feed holes; and a plurality
of slots (216) extending through the PCB (214)
and the adhesive material (215) to the printhead
die slivers (212), wherein each slot is in fluidic
communication with the fluid feed holes of one
of the printhead die slivers wherein the one slot
is formed through the PCB and the adhesive ma-
terial after the printhead die sliver is positioned
in the recess.

2. The printbar module of claim 1, wherein the PCB
does not include a prefabricated opening extending
through the PCB.

3. The printbar module of claim 1, wherein each recess
is formed by a dam added to the PCB, the dam (221)
surrounding a perimeter of each recess.

4. The printbar module of claim 1, wherein each recess
is formed by removal of a portion of the material of
the PCB.

5. The printbar module of claim 3, wherein a top surface
of each printhead die sliver (212) is co-planar with a
top surface of the dam (221).

6. The printbar module of claim 1, wherein each of the
recesses does not extend through the PCB.

7. The printbar module of claim 1, wherein each print-
head die sliver (212) is positioned such that the ad-
hesive material (215) covers a bottom surface and
at least a portion of a side surface of the printhead
die sliver (212).

8. The printbar module of claim 1, wherein the adhesive
material (215) includes a continuous adhesive ma-
terial disposed on the bottom surface (219) of each
recess (217).

9. The printbar module of claim 3, wherein the adhesive
material (215) includes an adhesive material dis-
posed on a surface of the dam (221) surrounding
each recess (217).

10. A method of forming a printbar module, comprising:

providing a printed circuit board (PCB) (214) in-
cluding a plurality of recesses (217) extending
partially through the PCB (214) and a plurality
of dams (221) surrounding the plurality of re-
cesses (217);
applying an adhesive material (215) to each of
the plurality of recesses (217);
positioning a plurality of printhead die slivers
(212) in the plurality of recesses (217) wherein
each of the plurality of printhead die slivers in-
cludes a plurality of rows of ejection chambers
and corresponding orifices through which print-
ing fluid is ejected from the ejection chambers
and a plurality of fluid feed holes;
bonding the plurality of printhead die slivers with
the PCB;
encapsulating the plurality of printhead die sliv-
ers (212) and the PCB (214) with a molding; and
after encapsulating, forming a plurality of slots,
extending through the PCB (214) and the adhe-
sive material (215), wherein each slot is in fluidic
communication with fluid feed holes of one of
the printhead die slivers (212) to provide direct
fluidic communication without fan-out.
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11. The method of claim 10, wherein forming includes
forming the plurality of slots (216) using a plunge-
cut saw.

12. The method of claim 10, wherein bonding includes
wire bonds (222) coupling conductive elements of
the PCB (214) to conductive elements of the print-
head die slivers (212).

13. The method of claim 10, wherein applying the adhe-
sive material (215) to the PCB (214) includes apply-
ing adhesive material (215) only to each of the plu-
rality of recesses (217) of the PCB.

14. The method of claim 10, wherein forming includes
forming the plurality of slots (216) such that a portion
of the adhesive material (215) remains between the
bottom surface (219) of the recess (217) and a bot-
tom surface of each of the plurality of printhead die
slivers (212).

Patentansprüche

1. Druckbalken-Modul, umfassend:

eine Leiterplatte (PCB) (214) mit mehreren Ver-
tiefungen (217), die sich teilweise in die Leiter-
platte erstrecken, wobei jede Vertiefung (217)
ein Klebstoffmaterial (215) auf einer Bodenflä-
che (219) der Vertiefung (217) aufweist;
ein Druckkopfchipscheibchen (212), das in jeder
Vertiefung (217) angeordnet ist, wobei jedes
Druckkopfchipscheibchen mehrere Reihen von
Ausstoßkammern und entsprechende Öffnun-
gen, durch welche Druckflüssigkeit aus den
Ausstoßkammern ausgestoßen wird, und meh-
rere Fluidzufuhrlöcher aufweist; und mehrere
Schlitze (216), die sich durch die Leiterplatte
(214) und das Klebstoffmaterial (215) zu den
Druckkopfchipscheibchen (212) erstrecken,
wobei jeder Schlitz in Fluidverbindung mit den
Fluidzufuhrlöchern eines der Druckkopfchip-
scheibchen steht, wobei der eine Schlitz durch
die Leiterplatte und das Klebstoffmaterial gebil-
det wird, nachdem das Druckkopfchipscheib-
chen in der Vertiefung positioniert ist.

2. Druckbalken-Modul nach Anspruch 1, wobei die Lei-
terplatte keine vorgefertigte Öffnung aufweist, die
sich durch die Leiterplatte erstreckt.

3. Druckbalken-Modul nach Anspruch 1, wobei jede
Vertiefung durch einen der Leiterplatte hinzugefüg-
ten Damm gebildet wird, wobei der Damm (221) ei-
nen Umfang jeder Vertiefung umgibt.

4. Druckbalken-Modul nach Anspruch 1, wobei jede

Vertiefung durch Entfernen eines Teils des Materials
der Leiterplatte gebildet wird.

5. Druckbalken-Modul nach Anspruch 3, wobei eine
Oberseite jedes Druckkopfchipscheibchens (212)
koplanar mit einer Oberseite des Dammes (221) ist.

6. Druckbalken-Modul nach Anspruch 1, wobei jede
der Vertiefungen sich nicht durch die Leiterplatte er-
streckt.

7. Druckbalken-Modul nach Anspruch 1, wobei jedes
Druckkopfchipscheibchen (212) so positioniert ist,
dass das Klebstoffmaterial (215) eine Bodenfläche
und mindestens einen Teil einer Seitenfläche des
Druckkopfchipscheibchens (212) bedeckt.

8. Druckbalken-Modul nach Anspruch 1, wobei das
Klebstoffmaterial (215) ein durchgehendes, auf der
Bodenfläche (219) jeder Vertiefung (217) aufge-
brachtes Klebstoffmaterial enthält.

9. Druckbalken-Modul nach Anspruch 3, wobei das
Klebstoffmaterial (215) ein Klebstoffmaterial enthält,
das auf einer Oberfläche des Dammes (221) aufge-
bracht ist, der jede Vertiefung (217) umgibt.

10. Verfahren zum Bilden eines Druckbalken-Moduls,
Folgendes umfassend:

Bereitstellen einer Leiterplatte (PCB) (214), um-
fassend mehrere Vertiefungen (217), die sich
teilweise durch die Leiterplatte (214) erstrecken,
und mehrere Dämme (221), die die mehreren
Vertiefungen (217) umgeben;
Aufbringen eines Klebstoffmaterials (215) auf
jede der mehreren Vertiefungen (217);
Positionieren mehrerer Druckkopfchipscheib-
chen (212) in den mehreren Vertiefungen (217),
wobei jedes der mehreren Druckkopfchip-
scheibchen mehrere Reihen von Ausstoßkam-
mern und entsprechende Öffnungen, durch die
Druckflüssigkeit aus den Ausstoßkammern aus-
gestoßen wird, und mehrere Fluidzufuhrlöcher
aufweist;
Verbinden der mehreren Druckkopfchipscheib-
chen mit der Leiterplatte;
Einkapseln der mehreren Druckkopfchipscheib-
chen (212) und der Leiterplatte (214) mit einem
Formteil; und
nach dem Einkapseln, Bilden von mehreren
Schlitzen, die sich durch die Leiterplatte (214)
und das Klebstoffmaterial (215) erstrecken, wo-
bei jeder Schlitz in Fluidverbindung mit Fluidzu-
fuhrlöchern von einem der Druckkopfchip-
scheibchen (212) steht, um eine direkte Fluid-
verbindung ohne Auffächern zu schaffen.
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11. Verfahren nach Anspruch 10, wobei das Bilden das
Bilden der mehreren Schlitze (216) mit einer Tauch-
säge umfasst.

12. Verfahren nach Anspruch 10, wobei das Verbinden
Drahtverbindungen (222) umfasst, die leitende Ele-
mente der Leiterplatte (214) mit leitenden Elementen
der Druckkopfchipscheibchen (212) verbinden.

13. Verfahren nach Anspruch 10, wobei das Aufbringen
des Klebstoffmaterials (215) auf die Leiterplatte
(214) das Aufbringen des Klebstoffmaterials (215)
nur auf jede der mehreren Vertiefungen (217) der
Leiterplatte einschließt.

14. Verfahren nach Anspruch 10, wobei das Bilden das
Bilden der mehreren Schlitze (216) umfasst, so dass
ein Teil des Klebstoffmaterials (215) zwischen der
Bodenfläche (219) der Vertiefung (217) und einer
Bodenfläche jedes der mehreren Druckkopfchip-
scheibchen (212) verbleibt.

Revendications

1. Module de barre d’impression comprenant :

une carte de circuits imprimés (PCB) (214) com-
portant une pluralité d’évidements (217) qui
s’étendent partiellement dans la PCB, dans le-
quel chaque évidement (217) comporte un ma-
tériau adhésif (215) sur une surface inférieure
(219) de l’évidement (217) ;
un ruban de matrice de tête d’impression (212)
positionné dans chaque évidement (217), dans
lequel chaque ruban de matrice de tête d’im-
pression comporte une pluralité de rangées de
chambres d’éjection et d’orifices correspon-
dants à travers lesquels le fluide d’impression
est éjecté des chambres d’éjection et une plu-
ralité de trous d’alimentation en fluide ; et une
pluralité de rainures (216) s’étendant à travers
la PCB (214) et le matériau adhésif (215) jus-
qu’aux rubans de matrice de tête d’impression
(212), dans lequel chaque rainure est en com-
munication fluidique avec les trous d’alimenta-
tion en fluide de l’un des rubans de matrice de
tête d’impression dans lequel la rainure est for-
mée à travers la PCB et le matériau adhésif
après que le ruban de matrice de tête d’impres-
sion est positionné dans l’évidement.

2. Module de barre d’impression selon la revendication
1, dans lequel la PCB ne comporte pas d’ouverture
préfabriquée s’étendant à travers la PCB.

3. Module de barre d’impression selon la revendication
1, dans lequel chaque évidement est formé par une

digue ajoutée à la PCB, la digue (221) entourant un
périmètre de chaque évidement.

4. Module de barre d’impression selon la revendication
1, dans lequel chaque évidement est formé par en-
lèvement d’une partie du matériau de la PCB.

5. Module de barre d’impression selon la revendication
3, dans lequel une surface supérieure de chaque
ruban de matrice de tête d’impression (212) est co-
planaire avec une surface supérieure de la digue
(221).

6. Module de barre d’impression selon la revendication
1, dans lequel chacun des évidements ne s’étend
pas à travers la PCB.

7. Module de barre d’impression selon la revendication
1, dans lequel chaque ruban de matrice de tête d’im-
pression (212) est positionné de sorte que le maté-
riau adhésif (215) recouvre une surface inférieure et
au moins une partie d’une surface latérale du ruban
de matrice de tête d’impression (212).

8. Module de barre d’impression selon la revendication
1, dans lequel le matériau adhésif (215) comporte
un matériau adhésif continu disposé sur la surface
inférieure (219) de chaque évidement (217).

9. Module de barre d’impression selon la revendication
3, dans lequel le matériau adhésif (215) comporte
un matériau adhésif disposé sur une surface de la
digue (221) entourant chaque évidement (217).

10. Procédé de formation d’un module de barre d’im-
pression, comprenant :

la fourniture d’une carte de circuits imprimés
(PCB) (214) comportant une pluralité d’évide-
ments (217) s’étendant partiellement à travers
la PCB (214) et une pluralité de digues (221)
entourant la pluralité d’évidements (217) ;
l’application d’un matériau adhésif (215) à cha-
cun de la pluralité d’évidements (217) ;
le positionnement d’une pluralité de rubans de
matrice de tête d’impression (212) dans la plu-
ralité d’évidements (217), chacun de la pluralité
de rubans de matrice de tête d’impression com-
portant une pluralité de rangées de chambres
d’éjection et d’orifices correspondants à travers
lesquels le fluide d’impression est éjecté des
chambres d’éjection et une pluralité de trous
d’alimentation en fluide ;
la collage de la pluralité de rubans de matrice
de tête d’impression avec la PCB ;
l’encapsulation de la pluralité de rubans de ma-
trice de tête d’impression (212) et la PCB (214)
avec un moulage ; et
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après l’encapsulation, la formation d’une plura-
lité de rainures, s’étendant à travers la PCB
(214) et le matériau adhésif (215), dans lequel
chaque rainure est en communication fluidique
avec des trous d’alimentation en fluide de l’un
des rubans de matrice de tête d’impression
(212) pour fournir une communication fluidique
directe sans sortance.

11. Procédé selon la revendication 10, dans lequel la
formation comprend la formation de la pluralité de
rainures (216) à l’aide d’une scie plongeante.

12. Procédé selon la revendication 10, dans lequel la
liaison comporte des plots de fils (222) couplant les
éléments conducteurs de la PCB (214) aux éléments
conducteurs des rubans de matrice de tête d’impres-
sion (212).

13. Procédé selon la revendication 10, dans lequel l’ap-
plication du matériau adhésif (215) sur la PCB (214)
comporte l’application du matériau adhésif (215) uni-
quement à chacun de la pluralité d’évidements (217)
de la PCB.

14. Procédé selon la revendication 10, dans lequel la
formation comporte la formation de la pluralité de
rainures (216) de sorte qu’une partie du matériau
adhésif (215) reste entre la surface inférieure (219)
de l’évidement (217) et une surface inférieure de
chacun de la pluralité de rubans de matrice de tête
d’impression (212).
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